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© Cross web layer application device. 

© A device (10) for applying spaced layers (8) 
generally transversely across an elongate web (11) 
which defines a through path for the web (11) includ- 
ing parallel inlet and outlet path portions (14 and 16) 
spaced sideways from each other and a transverse 
t-path portion (20) between adjacent terminal and be- 
^ginning ends (15 and 18) of the inlet and outlet path 
^portions (14 and 16). The web (11) is moved length- 
OQwise at a predetermined speed in a first direction 
O along the inlet and outlet path portions (14 and 16), 
^the device (10) periodically moves the portion of the 
<j>web (11) along the transverse path portion (20) gen- 
Werally edgewise in a direction parallel to the first 
q direction and at about the predetermined speed to 
essentially stop longitudinal movement of the posi- 
ftjtion of the web (11) along the transverse path portion 
(20): and the device (10) applies a layer of material 
(8) such as tape generally transversely across the 



portion of the web (11) along the transverse path 
portion (20) as it moves tangentially by the periphery 
of a rotating applicator drum (21). 
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Cross Web Layer Application Device 



Technical Field 

The present invention relates to devices for 
applying layers of material in spaced relationship 
generally transversely across an elongate web as 
the web continuously moves along a path through 
the device, and In one aspect to such devices in 
which the layers of material applied are lengths of 
tape. 



Background 

Known devices for applying layers of material 
in spaced relationship generally transversely across 
an elongate web (e.g., see U.S. Patents Nos. 
3,711,354; 3,728,191; 4,284,454; 4,608,115, and 
4,726.874, ) have been quite complex, and in some 
cases have limited the speed at which the web can 
be moved through the device. 



Disclosure of the Invention 

The present invention provides an application 
device that can apply layers of material generally 
transversely across and in spaced relationship 
along an elongate web continuously moved through 
the device, which device is relatively simple com- 
pared to some prior art devices for that purpose. 

The application device according to the present 
invention comprises means for defining a through 
path for the web including an inlet path portion 
terminating at a terminal end along which the 
edges of the web define parallel planes normal to 
the surfaces of the web, an outlet path portion that 
begins at a beginning end adjacent the terminal 
end along which the edges of the web define 
parallel planes normal to the surfaces of the web 
and parallel to and spaced from the planes defined 
by the edges of the web along the inlet path 
portion, and a transverse path portion between the 
terminal and beginning ends of the inlet and outlet 
path portions that is at an angle (e.g., a right angle) 
with respect to the inlet and outlet path portions. 
Means are provided for periodically moving a por- 
tion of the web along the transverse path portion 
generally edgewise in a direction parallel to the 
planes defined by the edges of the web while 
simultaneously changing the individual lengths of 
the inlet and outlet path portions but keeping their 
combined lengths the same, which movement is 
between a first position at which the inlet path 
portion has its minimum length and a second posi- 
tion at which the inlet path portion has its maximum 



length, together with means on the frame for apply- 
ing a layer of material generally transversely across 
a portion of the web along the transverse path 
portion during movement of the portion of the- web 

5 along the transverse path portion generally ed- 
gewise from the first position to the second posi- 
tion. When the web is continuously moved length- 
wise at a predetermined speed in a first direction 
along the inlet and outlet path portions and the web 

io portion along the transverse path portion is moved 
edgewise from the first position to the second 
position in the first direction at that same predeter- 
mined speed, the longitudinal movement of the 
portion of the web along the transverse path por- 

15 tion is essentially stopped (i.e., the length of the 
inlet path portion is being lengthened and the 
length of the outlet path portion is being shortened 
at the same rate of speed that the web is being 
moved along those path portions), and the layer of 

20 material can be applied transversely across that 
portion of the web along the transverse path por- 
tion (which is now moving edgewise at that pre- 
determined speed but not lengthwise) by means 
such as the tangent periphery of a rotating applica- 

25 tor wheel moving at that same predetermined 
speed and in the same direction that the surface of 
the web portion along the transverse path portion is 
moving. 

Preferably the means for defining the terminal 

30 ^and beginning ends of the inlet and outlet path 
portions and the transverse web path portion com- 
prises first and second generally parallel elongate 
guide members in the form of light weight air bars 
(i.e., each guide member includes means for di- 

35 recting a layer of air under greater that atmospheric 
pressure between its periphery and the adjacent 
surface of the web to space the portion of the web 
extending around the periphery of the guide bar 
from its surface), which guide members are dis- 

40 posed at acute angles (e.g., 45 degrees) with re- 
spect to the edge portions of the web along the 
inlet and outlet path portions, with the first guide 
member defining the terminal end for the inlet 
outlet path portion, the second guide member de- 

45 fining the beginning end for the outlet path portion, 
and the web extending about 180 degrees around 
the periphery of each of the guide members and 
extending between the guide members to define 
the transverse web path portion; and the means for 

so periodically moving a portion of the web along the 
transverse path portion generally edgewise be- 
tween first and second positions comprises means 
for reciprocating the guide members along a path 
parallel to the planes defined by the edges of the 
web portions along the inlet and outlet path por- 
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tipns. The use of light weight air bars for the guide 
members both greatly reduces friction between the 
guide members and the web and thereby facilitates 
the -rapid acceleration, deceleration and high rate of 
movement of the web round the guide members 5 
that occurs at times during reciprocation of the 
guide members, and provides guide members with 
low mass so that they can be reciprocated more 
rapidly. 

In the embodiment of the device described 10 
herein the means for periodically moving a portion 
of the web along the transverse path portion gen- 
erally edgewise between the first and second posi- 
tions and the applicator wheel are both driven in 
synchronism by a drive system from other web is 
handling mechanisms external to the application 
device and are adapted to be driven in synchro- 
nism by that drive system to apply layers of ma- 
terial in a repeat pattern along predetermined 
lengths of the web 11 (e.g., every 17 1/2 inches 20 
along the web) when the web is moving at one 
speed ratio with respect to the driving speed of the 
drive system (e.g., a web speed of about 730 feet 
per minute when the driving speed of the drive 
system is at a normal operating speed near its top 25 
driving speed). The drive system from the other 
web handling mechanisms is adjustable to allow 
the speed ratio of the web with respect to the 
driving speed of the drive system to either be 
increased or decreased slightly (e.g., to a web 30 
speed of 812 1/2 feet per minute or 604 feet per 
minute when the driving speed of the drive system 
is at said normal operating speed) to produce the 
repeat pattern respectively along longer or shorter 
lengths of the web (e.g., every 19 1/2 inches or 35 
every 14 1/2 inches along the web 11). Such in- 
creases or decreases of the web speed ratio with 
respect to the driving speed of the drive system 
will cause the web speed not to match the periph- 
eral speed of the applicator wheel or the speed of 40 
the means for periodically moving a portion of the 
web along the transverse path portion generally 
edgewise as it moves that portion of the web from 
the first position to the second position. To afford 
compensation for such mismatches, the device fur- 45 
ther includes web speed compensating means for 
temporarily matching the speed of the web along 
the inlet and outlet path portions to the peripheral 
speed of the applicator wheel and the speed of the 
means for periodically moving a portion of the web so 
along the transverse path portion generally ed- 
gewise as it moves that portion of the web from the 
first position to the second position. 

The device can be used to apply many dif- 
ferent types of layers of material to many types of 55 
webs including (but not limited to) the application 
of layers of liquid such as ink, paint or adhesive, or 
layers of film, paper, non-wovens, foils or tape that 



may be adhered by pressure sensitive, hot melt, or 
pressure sensitive hot melt adhesive to webs of 
polymeric or other materials. One particularly suit- 
able use for the application device is for applying 
elastic material (especially activatable elastic), re- 
inforcing layers, fasteners, moisture barriers, etc. to 
a polymeric web adapted to subsequently be cut to 
length during the manufacture of disposable gar- 
ments such as diapers or adult incontinence gar- 
ments. 

When layers of tape (e.g., activatable elastic) 
or other materials are to be applied by a hot melt 
pressure sensitive adhesive, the applicator wheel 
may be a vacuum wheel and the means for apply- 
ing the layers generally transversely across the 
transverse path portion during movement of the 
portion of the web along the transverse path por- 
tion generally edgewise from the first position to 
the second position can further comprise means for 
defining a path for a supply length of the tape 
leading to the periphery of the vacuum wheel in- 
cluding two cooled rotatably mounted drums hav- 
ing peripheries defining portions of the path, hot 
melt pressure sensitive adhesive applying means 
along the periphery of one cooled drum for apply- 
ing a strip of the adhesive on an outer surface of 
the supply length of tape along its periphery, with 
the periphery of the second cooled drum being 
adapted to be contacted by and to cool and guide 
the adhesive coating along the supply length of 
tape; means for advancing the adhesive coated 
supply length of tape along the path at a rate of 
speed slower than the speed of the peripheral 
surface of the vacuum wheel, and means for cut- 
ting a predetermined length from the supply length 
of adhesive coated tape along the peripheral sur- 
face of the vacuum wheel so that the cut length will 
be carried into engagement with the portion of the 
web along the transverse path portion. 

Brief Description of Drawing 

The present invention will be further described 
with reference to the accompanying drawing 
wherein like reference numerals refer to like parts 
in the several views, and wherein: 

Figure 1 is a schematic vertical side view of 
a device according to the present invention for 
applying layers of material in spaced relationship 
generally transversely across an elongate web con- 
tinuously moved through the device; 

Figure 2 is a fragmentary enlarged view tak- 
en approximately along line 2-2 of Figure 1; and 

Figure 3 is a fragmentary enlarged view tak- 
en approximately along line 3-3 of Rgure 2. 
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Detailed Description 

Referring now to the drawing, there is shown 
an application device according to the present in- 
vention generally designated by the reference nu- 
meral 10 for applying layers of material 8 in 
spaced relationship generally transversely across 
an elongate web 11 continuously moved through 
the device 10 at a constant rate of speed by an 
external drive system (not shown). The application 
device 10 is particularly adapted for applying lay- 
ers of heat activatable elastic material 8 (such as 
that described in U.S. Patent No. 4,552,795, issued 
November 12, 1985, the content whereof is incor- 
porated herein by reference) to a polymeric web 1 1 
(e.g., embossed polyethylene film 0.0023 to 0.0038 
centimeter (0.0009 to 0.0015 inch) thick) adapted to 
subsequently be cut into lengths during the manu- 
facture of disposable diapers. 

Generally the device 10 comprises a frame 12, 
means on the frame 12 for defining a through path 
for the web 11 including an inlet path portion 14 
along which the edges of the web 1 1 define parallel 
planes at right angles to the surfaces of the web 
11, which inlet path portion 14 terminates at a 
terminal end 15 (Rgure 2); an outlet path portion 
16 along which the edges of the web 11 define 
parallel planes at right angles to the surfaces of the 
web 1 1 and spaced from the planes defined by the 
edges of the web 11 along the inlet path portion 

14, which outlet path portion 16 begins at a begin- 
ning end 18 (Figure 2) adjacent the terminal end 

15, and a transverse path portion 20 (Rgure 2) 
between the terminal and beginning ends 15 and 
18 of the inlet and outlet path portions 14 and 16 
which as illustrated is disposed at about a right 
angle with respect to the inlet and outlet path 
portions 14 and 16, but could be disposed at other 
angles relative thereto if it were desired to apply 
the layers of material 8 at other than a right angle 
with respect to the edges of the web 11. The 
device 10 is adapted to have the web 11 move 
from the inlet path portion 14 through the trans- 
verse path portion 20 to the outlet path portion 16 
and includes means for periodically moving a por- 
tion of the web 1 1 along the transverse path portion 
20 generally edgewise in a direction parallel to said 
planes while simultaneously changing the individual 
lengths of the inlet and outlet path portions 14 and 
16 but keeping their combined lengths the same, 
which movement is between a first position (shown 
is dotted outline in Rgure 2) at which the inlet path 
portion 14 has its minimum length and a second 
position (shown in solid outline in Rgure 2) at 
which the inlet path portion 14 has its maximum 
length; and means including a rotary vacuum ap- 
plicator drum 21 is provided for applying layers of 
material 8 (e.g., lengths of tape) generally trans- 



versely across a portion of the web 11 along the 
transverse path portion 20 during movement of the 
portion of the web 11 along the transverse path 
portion 20 generally edgewise from the first posi- 

5 tion to the second position. When the web 11 is 
continuously moved lengthwise at a predetermined 
speed in a first direction along the inlet and outlet 
path portions 14 and 16 and the portion of the web 
11 along the transverse path portion 20 is moved 

w edgewise from the first position to the second 
position in the first direction at that same predeter- 
mined speed, the length of the inlet path portion 14 
increases and the length of the outlet path portion 
16 decreases at a rate equal to that predetermined 

75 speed so that essentially no longitudinal movement 
of the portion of the web 11 occurs along the 
transverse path portion 20, and the layers of ma- 
terial 8 can be applied transversely across the 
portion of the web 11 along the transverse path 

20 portion 20 by a periphery of the applicator drum 21 
as that portion of the web 1 1 , backed by a planar 
surface 19 of a platen, moves tangentialiy along 
that periphery and the drum 21 is rotated so that 
its periphery is also moving in the same direction 

25 at that predetermined speed. 

Preferably the means for defining the terminal 
and beginning ends 15 and 18 of the inlet and 
outlet path portions 14 and 16 and the transverse 
path portion 20 for the web 1 1 comprises first and 

30 second generally parallel spaced elongate guide 
members 22 and 23 (see Rgure 2) which are 
cylindrical light weight air bars (i.e., each guide 
member 22 and 23 is made of light weight hollow 
stainless steel tubing and includes means compris- 

35 ing a plurality of openings through its periphery 
(not shown) for directing a layer of air under great- 
er than atmospheric pressure between its periphery 
and the adjacent surface of the web 11 to space 
the portion of the web 11 extending around its 

40 periphery from its surface), which guide members 
22 and 23 are disposed at acute angles (e.g., 45 
degrees) with respect to the planes defined by the 
edges of the web 1 1 along the inlet and outlet path 
portions 14 and 16, with the first guide member 22 

45 defining the terminal end 15 for the inlet outlet path 
portion 14, the second guide member 23 defining 
the beginning end 18 for the outlet path portion 16, 
and the web 11 extending about 180 degrees ar- 
ound the periphery of each of the guide members 

so 22 and 23 and extending between the guide mem- 
bers 22 and 23 to define the transverse web path 
portion 20 with the surfaces along the inlet, outlet, 
and transverse path portions 14, 16, and 20 being 
parallel to each othen and the means for periodi- 

55 caily moving a portion of the web 11 along the 
transverse path portion 20 generally edgewise in a 
direction parallel to the planes defined by the 
edges of the web 1 1 along the inlet and outlet path 
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portions 14 and 16 between first and second posi- 
tions comprises means (including a cart 25 on 
which the guide members 22 and 23 are mounted 
that is movable along a linear roller guided track 26 
on the frame 12) for reciprocating the guide mem- s 
bers 22 and 23 along a path parallel to the planes 
defined by the edges of the web portions along the 
inlet and outlet path portions 14 and 16. The use of 
air bars for the guide members 22 and 23 greatly 
reduces friction between the guide members 22 10 
and 23 and the web 1 1 and thereby facilitates the 
rapid acceleration, deceleration and high rate of 
movement of the web round the guide members 22 
that occurs during portions of the reciprocation of 
the guide members 22 and 23, for at the end of the is 
movement of the guide members 22 and 23 to 
move the portion of the web 11 along the trans- 
verse path portion 20 generally edgewise to the 
second position (shown in dotted outline in Figure 
2) the web 1 1 will begin to move lengthwise at the 20 
predetermined speed around the guide members 

22 and 23 and along the transverse path portion 
20, as the guide members 22 and 23 return to 
move the portion of the web 1 1 along the trans- 
verse path portion 20 generally edgewise from its 25 
second to its first position the web 11 will move 
lengthwise around the guide members 22 and 23 

and along the transverse path portion 20 at about 
twice the predetermined speed, and at the end of 
that movement in the first position (shown in solid 30 
outline in Figure 2) the web 11 will again move 
lengthwise at the predetermined speed around the 
guide members 22 and 23 and along the trans- 
verse path portion 20. 

In addition to the cart 25 on which the guide 35 
members 22 and 23 are mounted that is movable 
along the linear track 26 on the frame 12, the 
means for reciprocating the guide members 22 and 

23 along a path parallel to the planes defined by 

the edges of the web portions along the inlet and 40 
outlet path portions 14 and 16 further comprises a 
drive mechanism 28 (see Figure 1) driven by a 
shaft 27 from a drive system operating other web 
handling mechanisms (not illustrated) that modify 
the web 11 along portions of the web 11 path 45 
external to the device 10. The drive mechanism 28 
rotates a drive wheel 29 coupled to the cart 25 by 
a connecting rod 30, which rod 30 is pivotably 
mounted by a pin 31 at one end on the periphery 
of the drive wheel 29 and is pivotably mounted by so 
a pin 32 at its other end to the adjacent end of the 
cart 25. The drive mechanism 28 is of a type that 
can deliver a predetermined drive pattern to move 
the cart 25 in a predetermined precisely controlled 
reciprocal pattern with desired velocities and rates 55 
of acceleration and de-acceleration during different 
parts of the pattern, such as the drive mechanism 
commercially designated "indexer" that is available 



from Cameo, 1444 South Wolf Road, Wheeling, 
Illinois 60090. 

The drive mechanism 28 and applicator wheel 
21 are both driven by the drive system from the 
other web handling mechanisms (not shown) and 
are adapted to be driven in synchronism by that 
drive system to apply layers of material 8 in a 
repeat pattern along predetermined lengths of the 
web 11 (e.g., every 17 1/2 inches along the web 
11) when the web 11 is moving at one speed ratio 
with respect to the driving speed of the drive 
system (e.g., a web speed of about 730 feet per 
minute when the driving speed of the drive, system 
is at a normal operating speed near its top driving 
speed). The drive system from the other web han- 
dling mechanisms is adjustable to allow the speed 
ratio of the web 11 with respect to the driving 
speed of the drive system to either be increased or 
decreased slightly (e.g., to a web speed of 812 1/2 
feet per minute or 604 feet per minute when the 
driving speed of the drive system is at said normal 
operating speed) to produce the repeat pattern 
respectively along longer or shorter lengths of the 
web 11 (e.g., every 19 1/2 inches or every 14 1/2 
inches along the web 11). Such increases or de- 
creases of the web speed ratio with respect to the 
driving speed of the drive system will cause the 
web speed not to match the peripheral speed of 
the applicator wheel 21 or the speed of the cart 25 
and guide members 22 and 23 as they move a 
portion of the web 11 along the transverse path 
portion 20 generally edgewise from the first posi- 
tion to the second position. To compensate for this 
mismatch, the device 10 further includes web 
speed compensating means for matching the 
speed of the web 11 along the inlet and outlet path 
portions 14 and 16 to the peripheral speed of the 
applicator wheel 21 and the speed of the cart 25 
and guide members 22 and 23 as they move the 
portion of the web 11 along the transverse path 
portion 20 generally edgewise from the first posi- 
tion to the second position when the web -11 is 
moved through the device 10 at a speed ratio with 
respect to the drive speed that is increased or 
decreased from that one speed ratio to temporarily 
change the rate of movement of the web along the 
inlet and outlet path portions 14 and 16 to match 
the peripheral speed of the applicator wheel 21 and 
the speed of the cart 25 and guide, members 22 
and 23 as they move a portion of the web 1 1 along 
the transverse path portion 20 generally edgewise 
from the first position to the second position. 

That external web speed compensating means 
comprises inlet and outlet elongate light weight 
guide rollers or members 36 and 38 disposed at 
angles of about 90 degrees with respect to the 
edges of the web 11 portions along the inlet and 
outlet path portions 14 and 16. The inlet guide 
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member 36 defines the end of the inlet path portion 
14 opposite the first guide member 22 and the 
outlet guide member 38 defines the end of the 
outlet path portion 16 opposite the second guide 
member 38. Means in the form of two sets of guide s 
rollers 40, 42, and 43; and 44, 45, 46, and 47 
rotatably mounted on the frame 12 are provided for 
guiding the web 11 about 180 degrees around the 
peripheries of the inlet and outlet guide members 
36 and 38 respectively. Mounting means in the 10 
form of pivot arms 50 and 51 each supporting one 
of the inlet and outlet guide members 36 and 38 at 
one of its ends, pivotably mounted at its center 
about a pin 53 or 54 on the frame 12, and having 
its end 56 or 57 opposite the guide member 36 or 75 
38 pivotably coupled to a tie bar 58 between the 
ends 56 and 57 is provided for mounting the inlet 
and outlet elongate guide members 36 and 38 for 
movement to change the individual lengths of the 
inlet and outlet path portion 14 and 16 while main- 20 
taihing the total length of the inlet and outlet path 
portions 14 and 16; and means in the form of a 
pitman assembly 59 including a wheel 60 driven in 
synchronism by the drive mechanism 28 through a 
drive sprocket 61 and chain 62 and coupled by a 25 
connecting rod 63 pivotably attached at its ends to 
the periphery of the driven wheel 60 and to the 
pivot arm 51 is provided for moving the mounting 
means and thereby the inlet and outlet guide mem- 
bers 36 and 38 in the desired pattern to add to or 30 
subtract from the longitudinal speed of the web 1 1 
being fed through the device 10 along the path 
portions 14 and 15 to match it to the predeter- 
mined speed while the guide members 22 and 23 
are being moved from the first position to the 35 
second position at the predetermined speed. The 
point of connection between the connecting rod 63 
and the driven wheel 60 is changed 180 degrees to 
cause the pitman assembly 59 to alternately add to 
or subtract from the longitudinal speed of the web 40 
11. The connecting rod 63 of the pitman assembly 
59 is disconnected from the pivot arm 51 and the 
pivot arm 51 is fixed to the frame 12 to prevent its 
movement when the external web compensating 
means is not in use. Instead of being rollers, the 45 
guide members 36 and 38 could alternatively be air 
bars which would further, reduce friction between 
the guide members 36 and 38 and the web 1 1 and 
thereby facilitate the acceleration, deceleration and 
high rate of movement of the web 180 degrees so 
round the guide members 36 and 38 that occurs 
during the reciprocation of the guide members 36 
and 38 to add to or subtract from the longitudinal 
speed of the web 11 being fed through the device 
10 along thq path portions 14 and 15. 55 

As is best seen in figure 1, the means for 
applying a layer of material 8 generally transverse- 
ly across the transverse path portion 20 during 
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movement of the portion of the web 11 along the 
transverse path portion 20 generally edgewise from 
the first position to the second position comprises 
the applicator drum 21 which has the generally 
cylindrical periphery and is rotatable about an axis 
at right angles to the planes defined by the edges 
of the web portions along the inlet and outlet path 
portions 14 and 16; and the platen fixed on the cart 
25 and having the planar support surface 19 along 
the surface of the web 11 along the transverse path 
portion 20 and opposite the applicator drum 21. 
The drum 21 and support surface 19 are sized and 
positioned so that the support surface 19 will move 
along a path tangential to the cylindrical periphery 
of the applicator drum 21 during movement of the 
cart 25 from the first position to the second posi- 
tion; and the drive means for the drum 21 (not 
shown) rotates it to move its cylindrical periphery 
generally in synchronism with and in the same 
direction as the support surface 19 during move- 
ment of the means for reciprocating the guide 
members 22 and 23 to afford application of the 
layers of material 8 by the applicator drum 21 
transversely across the portion of the web 1 1 be- 
tween the support surface 19 and the the applicator 
drum 21. 

As illustrated, the device 10 is adapted to ap- 
ply layers of material 8 in the form of lengths of 
tape, the applicator drum 21 is a vacuum drum, 
and the means for applying the layers of material 8 
generally transversely across the transverse path 
portion 20 during movement of the portion of the 
web 11 along the transverse path portion 20 gen- 
erally edgewise from the first position to the sec- 
ond position further comprises means for defining a 
path for supply lengths 9 of the tape leading from 
two level wound supply rolls 64 of the tape to the 
periphery of the vacuum drum 21. These means 
for defining a path comprise a series of idler guide 
rollers 69, 70, 71, 72, 73, and 74 leading to a first 
internally cooled drum 75 rotatably mounted on the 
frame 12 and having a periphery about 290 de- 
grees of which defines a portion of the path and 
which is adapted to be contacted by and to guide a 
second surface of the supply lengths 9 of tape, and 
a second internally cooled drum 77 rotatably 
mounted on the frame 12 and having a periphery 
about 300 degrees of which defines a portion of the 
path between the first cooled drum 75 and the 
vacuum drum 21. The device 10 includes a pres- 
sure sensitive hot melt adhesive applying means or 
electrically heated applicator 78 on the frame 12 
along the periphery of the first cooled drum 75 for 
applying strips of pressure sensitive melt adhesive 
to the first surfaces of the supply lengths 9 of tape 
carried along the path by the periphery of the first 
cooled drum 75, and the periphery of the second 
cooled drum 77 is adapted to be contacted by and 
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to cool and guide the adhesive coating along the 
first surfaces of the supply lengths 9 of tape. 
Means in the form of a driven roller 80 nipped 
against the periphery of the second cooled drum 
75 is provided for advancing the supply lengths 9 
of tape along the path at a rate of speed slower 
than the speed that the peripheral surface of the 
vacuum applicator drum 21 is driven, and means 
including a rotary knife 82 that progressively trans- 
versely cuts through the supply lengths 9 of tape 
as a roller 83 at the end of an arm 84 pivotably 
mounted on the frame 12 at a pin 85 and driven by 
a pitman assembly 86 is in a portion of its cycle 
that allows the supply lengths 9 of tape to move for 
the duration of the cutting in synchronism with the 
periphery of the drum 21 are provided for cutting 
predetermined lengths (the layers of material 8) 
from the supply lengths 9 of tape along the periph- 
eral surface of the vacuum drum 21 so that the cut 
lengths of pressure sensitive hot melt adhesive 
coated tape 8 will be carried into engagement with 
the portion of the web 1 1 along the transverse path 
portion 20. 

The present invention has now been described 
with reference to one embodiment thereof. It will be 
apparent to those skilled in the art that many 
changes can be made in the embodiment de- 
scribed or the uses to which It may be put without 
departing from the scope of the present invention. 
Thus the scope of the present invention should not 
be limited to the structures described in this ap- 
plication, but only by structures described by the 
language of the claims and the equivalents of those 
structures. 



Claims 

1. An application device (10) for applying lay- 
ers of material (8) in spaced relationship generally 
transversely across an elongate longitudinally mov- 
ing web (11) having first and second parallel edges 
and opposite major surfaces, said device (10) com- 
prising: 
a frame (12); 

means on said frame (12) for defining a through 
path for the web (11) including an inlet path portion 
(14) along which the edges of the web (11) define 
parallel planes at right angles to the surfaces of the 
web .(11), which inlet path portion (14) terminates at 
a terminal end (15), an outlet path portion (16) 
along which the edges of the web (11) define 
parallel planes parallel to and spaced from said 
planes defined by the edges of the web (11) along 
the inlet path portion (14), which outlet path portion 
(16) begins at a beginning end (18) adjacent said 
terminal end (15), and a transverse path portion 
(20) between said terminal and beginning ends (15 



and 18) of the inlet and outlet path portions (14 and 
16); 

, means on said frame (12) for periodically moving a 
portion of the web (11) along the transverse path 

5 portion (20) generally edgewise in a direction par- 
allel to said planes while simultaneously changing 
the individual lengths of the inlet and outlet path 
portions (14 and 16), which movement is between 
a first position at which the inlet path portion (14) 

w has its minimum length and a second position at 
which the inlet path portion (14) has its maximum 
length; and 

means on said frame (12) for applying a layer of 
material (8) generally transversely across a portion 

is of the web (11) along the transverse path portion 
(20) during movement of the portion of the web 
(11) along the transverse path portion (20) gen- 
erally edgewise from said first position to said 
second position; 

20 so that when the web (11) is moved lengthwise at a 
predetermined speed in a first direction along said 
inlet and outlet path portions (14 and 16) and said 
web (11) along the transverse path portion (20) is 
moved edgewise from said first position to said 

25 second position at said predetermined speed the 
longitudinal movement of the portion of the web 
(11) along the transverse path portion (20) is es- 
sentially stopped, and the layer of material (8) can 
be applied transversely across the portion of the 

30 web (11) along the transverse path portion (20) by 
said means for applying. 

2. An application device (10) according to claim 
1 wherein said means for defining disposes said 
transverse path portion (20) at about a right angle 

35 with respect to said inlet and outlet path portions 
(14 and 16). 

3. An application device (10) according to claim 
1 wherein: 

said means for defining a through path for the web 
40 (11) comprises first and second generally parallel 
elongate guide members (22 and 23) disposed at 
acute angles with respect to the edges of the web 
(11) along said inlet and outlet path portions (14 
and 16) and defining said transverse web (11) path 
45 portion between said guide members (22 and 23), 
said first guide member (22) defining said terminal 
end (15) for said inlet path portion (14) and said 
second guide member (23) defining said beginning 
end (18) for said outlet path portion (16), and said 
so web (11) extending about 180 degrees around the 
periphery of each of said guide members (22 and 
23); and 

said means for periodically moving a portion of the 
web (11) along the transverse path portion (20) 
55 generally edgewise in a direction parallel to said 
planes between first and second positions com- 
prises means for reciprocating said guide members 
(22 and 23) along a path parallel to said planes. 
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4. An application device (10) according to claim 
1 wherein: 

said means for defining a through path for the web 
(11)* comprises spaced generally parallel elongate 
first and second guide members (22 and 23) dis- 
posed at angles of about 45 degrees with respect 
to the edges of the web (11) along said inlet and 
outlet path portions (14 and 16) and defining said 
transverse web (11) path portion between said 
guide members (22 and 23), said first guide mem- 
ber (22) defining said terminal end (15) for said 
inlet path portion (14) and said second guide mem- 
ber (23) defining said beginning end (18) for said 
outlet path portion (16), and said web (11) extends 
about 180 degrees around the periphery of each of 
said guide members (22 and 23); and 
said means for periodically moving a portion of the 
web (11) along the transverse path portion (20) 
generally edgewise in 'a direction parallel to said 
planes between first and second positions com- 
prises means for reciprocating said guide members 
(22 and 23) along a path parallel to said planes. 

5. An application device (10) according to claim 
4 wherein said guide members (22 and 23) each 
include means for directing a layer of air under 
greater that atmospheric pressure between the 
guide member (22 or 23) and the adjacent surface 
of the web (11) to space the portion of the web (11) 
extending around the periphery of the guide mem- 
ber (22 or 23) from the guide member (22 or 23). 

6. An application device (10) according to claim 
4 wherein said device (10) further includes means 
for temporarily changing the rate of movement of 
the web (11) along said inlet and outlet path por- 
tions (14 and 16) during operation of said means 
for periodically moving a portion of the web (11) 
along the transverse path portion (20) generally 
edgewise from said first position to said second 
position. 

7. An application device (10) according to claim 
6 wherein said means for temporarily changing the 
rate of movement of the web (1 1 ) along said inlet 
and outlet path portions (14 and 16) during opera- 
tion of said means for periodically moving a portion 
of the web (11) along the transverse path portion 
(20) generally edgewise from said first position to 
said second position comprises: / 
inlet and outlet elongate guide members (36 and 
38) disposed at angles of about 90 degrees with 
respect to the edges of the web (11) along said 
inlet and outlet path portions (14 and 16), said inlet 
guide member (36) defining the end of said inlet 
path portion (14) opposite said first guide member 
(22) and said outlet guide member (38) defining the 
end of said outlet path portion (16) opposite said 
second guide member (23); 

means for guiding said web (11) about 180 de- 
grees around the periphery of each of said inlet 



and outlet guide members (36 and 38); 
mounting means (50 and 51) for mounting said 
inlet and outlet elongate guide members (36 and 
38) for movement to change the individual lengths 
s of said inlet and outlet path portions (14 and 16) 
while maintaining the total length of said inlet and 
outlet path portions (14 and 16); and 
means (59) for moving said mounting means (50 
and 51). 

to 8. An application device (10) according to claim 
7 wherein said inlet and outlet guide members (36 
and 38) each include means for directing a layer of 
air under greater that atmospheric pressure be- 
tween the guide member (36 or 38) and the adja- 

15 cent surface of the web (1 1) to space the portion of 
the web (11) extending around the periphery of the 
guide member (36 or 38) from the guide member 
(36 or 38). 

9. An application device (10) according to claim 

20 4 wherein said means for applying a layer of ma- 
terial (8) generally transversely across the trans- 
verse path portion (20) during movement of the 
portion of the web (11) along the transverse path 
portion (20) generally edgewise from said first posi- 

25 tion to said second position comprises: 

an applicator wheel (21) having a generally cylin- 
drical periphery and having an axis at right angles 
to said planes, said wheel being rotatably mounted 
on said frame (12) for rotation about said axis: and 

30 a platen having a planar support surface (19) sup- 
porting one surface of the web (11) along said 
transverse path portion (20) and being carried by 
said means for reciprocating said guide members 
(22 and 23), said wheel (21) and support surface 

36 (19) being sized and positioned so that said sup- 
port surface (19) will move along a path tangential 
to the cylindrical periphery of said applicator wheel 
(21) during movement of said means for reciprocat- 
ing said guide members (22 and 23) from said first 

40 position to said second position; and 

means for moving said cylindrical periphery of said 
applicator wheel (21) generally in synchronism with 
said support surface (19) during movement of said 
means for reciprocating said guide members (22 

45 and 23) to afford application of the layer of material 
(8) by said applicator wheel (21) transversely 
across the portion of the web (11) between said 
support surface (19) and said said applicator wheel 
(21). 

50 10. An application device (10) according to 
claim 9 wherein the layers of material (8) applied 
by said device (10) are lengths of tape having first 
and second surfaces; 

said applicator wheel (21) is a vacuum wheel (21); 
55 said means for applying the layer of material (8) 
generally transversely across the transverse path 
portion (20) during movement of the portion of the 
web (11) along the transverse path portion (20) 
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generally edgewise from said first position to said 
second position further comprises: 
means for defining a path for a supply length (9) of 
tape leading to the periphery of said vacuum wheel 
(21) comprising a first cooled drum (75) rotatably 
mounted on said frame (12) and having a periphery 
defining a portion of the path and adapted to be 
contacted by and to guide the second surface of 
the supply length (9) of tape, and a second cooled 
drum (77) rotatably mounted on said frame (12) 
and having a periphery defining a portion of the 
path between said first cooled drum (75) and said 
vacuum wheel (21), 

said device (10) including pressure sensitive hot 
melt adhesive applying means (78) on said frame 
(12) along the periphery of said first cooled drum 
(75) for applying a strip of melted pressure sen- 
sitive hot melt adhesive to the first surface of the 
supply length (9) of tape carried along the path by 
the periphery of said first cooled drum (75), 
the periphery of said second cooled drum (77) 
being adapted to be contacted by and to cool and 
guide the pressure sensitive hot melt adhesive 
coating along the first surface of the supply length 
(9) of tape; 

means (80) for advancing the supply length (9) of 
tape along the path at a rate of speed slower than 
the speed of the peripheral surface of said vacuum 
wheel (212), and 

means (82) for cutting a predetermined length from 
the supply length (8) of tape along the peripheral 
surface of the vacuum wheel (21) so that the cut 
length of adhesive coated tape will be carried into 
engagement with the portion of the web (11) along 
the transverse path portion (20). 

11. A method for applying layers of material (8) 
in spaced relationship generally transversely across 
one surface of an elongate web (11) having first 
and second parallel edges, the method comprising 
the steps of: 

defining a through path for the web (11) including 
an inlet path portion (14) terminating at a terminal 
end (15) along which inlet path portion (14) the 
edges of the web (11) define parallel planes at right 
angles to the surfaces of the web (11), an outlet 
path portion (16) beginning at a beginning end (18) 
adjacent said terminal end (15) along which outlet 
path portion (16) the edges of the web (11) define 
parallel planes at right angles to the surfaces of the 
web (11) and spaced from the planes defined by 
the edges of the web (11) along the inlet path 
portion (14), and a transverse path portion (20) 
between said terminal and beginning ends (15 and 
18) of the inlet and outlet path portions (14 and 
16); 

moving the web (11) lengthwise at a predetermined 
speed in a first direction along said inlet and outlet 
path portions (14 and 16); 



periodically moving the portion of the web (11) 
along the transverse path portion (20) generally 
edgewise in a direction parallel to the first direction 
and at about said predetermined speed during said 

5 step of moving the web (11) to essentially stop 
longitudinal movement of the portion of the web 
(11) along the transverse path portion (20); and 
applying a layer of material (8) generally trans- 
versely across the portion of the web (11) along the 

io transverse path portion (20) during said periodically 
moving step. 

12. A method according to claim 11 wherein 
the layer of material (8) is an elastic, and the web 
(11) is of polymeric material (8) to be incorporated 

rs in a disposable garment such as a diaper. 

13. A method according to claim 11 wherein 
the layer of material (8) is an activatable elastic, 
and the web (11) is of polymeric material (8) to be 
incorporated in a disposable garment such as a 

20 diaper. 

14. A disposable garment made using the 
method of claim 12. 
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